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Description 

[0001 ] The present invention relates to a closure device and a catheter assembly suitable for transcatheter operations, 
i.e., operations for closing or repairing endocardiac or vascular deflects. 

5 [0002] At present, the Fontan operations have been performed as the repair operations of complex cardiac anomalies 
such as a single ventricle. In this operation, the cardiac function is repaired by employing a single ventricle for the 
systemic circulation system, and by directly leading the blood from the vein of the systemic circulation system to the 
pulmonary artery in the pulmonary circulation system. After this operation, however, extreme decrease in cardiac output 
may occur because of transient ventricular hypofunction or increase in pulmonary vascular resistance, associated with 

10 vasospasm or residual peripheral pulmonary arteriostenosis. Thus, it occasionally becomes difficult to perform postop- 
erative management. 

[0003] In order to avoid increase of the pulmonary vascular resistance and decrease of the cardiac output, therefore, 
it is general practice for the operation to form a small fenestration or perforation of about 4 mm between atria (in most 
cases, the interatrial septum is made of an artificial membrane) to allow the blood to flow through the small fenestration 

15 or perforation. This procedure followed by formation of the small fenestration or perforation is referred to as the Fontan 
fenestration. The surgical operation is generally carried out as a method of treatment for closing the small fenestration 
after the Fontan fenestration. As a matter of course, however, this surgical operation is followed by thoracotomy of a 
patient in addition to the treatment of the affected area, which imposes a burden on the patient. In particular, in case of 
child patients, this burden is considerably large. 

20 [0004] Percutaneous transluminal therapeutic catheterization is known as a noninvasive procedure for repairing en- 
docardial defects. In this procedure, an atrial septal defect is closed by transveneously inserting an intercardiac catheter 
into the heart, and closing the atrial septal defect with an occlusion device. The first clinical success of this method was 
reported by King and Mill in 1976. In the method carried out by King et al, closure of the atrial-septal defect is carried 
out by introducing left and right atrial double umbrellas into an atrium with an insertion tool composed of a core wire and 

25 a double-layered catheter coaxially arranged thereon, fitting the umbrellas on the interatrial septum so that the interatrial 
septum is sandwiched between them, and then combining the umbrellas into one. 

[0005] However, this method can not be applied to children, especially, to preschool children since it uses a very thick 
insertion tool and hard umbrellas. To solve this problem, Rashkind investigated miniaturization of the device, developed 
in 1977 a single umbrella type occlusion plug with hooks, and reported its clinical success in children. However, this 

30 procedure has another problem such that the plug may be occasionally caught in an unintended site of the heart because 
of its hooks. Thus, when once the umbrella was opened in the heart, the umbrella-like member can not be changed its 
position or withdrawn from the site, resulting in emergency operation. To overcome such disadvantages, Rashkind 
further developed an improved occlusion plug comprising two umbrellas united one another. This plug has widely been 
put into clinical use for closure of patent ductus arteriosus. 

35 [0006] On the other hand, Lock et al developed a clamshell-shaped intraatrial occlusion device and applied for a patent 
(JP-A 5-237128), which has been modified by additionally providing coil springs for the double umbrella occlusion plug 
of Rashkind so that a thin interatrial septum is firmly sandwiched between two umbrellas under the action of the coil 
springs arranged at each middle portion of eight stainless steel frames of the plug. 

This occlusion device is so designed as to be firmly fitted on the thin interatrial septum when the two umbrellas members 
<o are in close contact with one another under the overlapped conditions. Because of its configuration similar to a clamshell 
of a bivalve, this device is called a "clamshell septal occluder". In use, the treatment is carried out by introducing an 
elongated sheath of 1 1 French thick into the repair site through a femoral vein of a patient. Since this method is applicable 
to a patient with a weight of more than 8 kg, it has been widely used as a percutaneous transluminal therapeutic 
transcatheter closure of atrial septal defects. 
^5 [0007] The closure treatment of the small hole after Fontan fenestration is done with the occlusion plug by percutaneous 
transluminal therapeutic transcatheterization. 

[0008] However, in the method of closing the small hole caused by the Fontan fenestration with the occlusion plug of 
the prior art, adhesion of thrombus may occur because of a large occlusion plate of the plug, resulting in high risk of 
complications. 

50 [0009] Further, if disembarrassment or dislodgement of the occlusion device has taken place, it is difficult to withdraw 
the occlusion plug because of its shape or size. 

[0010] In US-A-5 108 420 an aperture occlusion device is composed of two biocompatible membranes, wherein wire 
ribs are secured to each of the biocompatible membrane. The wire ribs are made of a shape memory retentive material. 
Further an eye is attached to the wire ribs which extends from the center of the aperture occlusion device and engages 
55 a knuckle of a release wire. 

[001 1] The present invention has been made in view of the above-mentioned circumstances and aimed at providing 
a closure device for transcatheter operations, that is simple in shape, easy to operate, capable of closing a small hole 
safely and infallibly, easy to withdraw and less in adhesion of thrombus. Also, the present invention is aimed at providing 
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a catheter assembly for introducing the closure device into the site of operation. 

[0012] As the result of assiduous studies for solution of the above problem, the present inventors have conceived an 
idea of providing a closure membrane with a fixing means of fixing the closure membrane to a tissue wall surrounding 
a defect aperture, said fixing means exhibiting a shape memory behavior and recovering its memorized shape when 
5 heated to the body temperature to sandwich the tissue wall from both sides of the defect aperture between the fixing 
means and the closure membrane. 

[0013] In other words, a subject matter of the present invention is directed to an easily foldable closure device for 
transcatheter operations, comprising: a flat cloture member including a closure membrane and a frame at the periphery 
of the membrane; a fixing member for fixing the closure member to a tissue surrounding a defect aperture; and a 

10 connecting member fixed at one end to the fixing member and at the other end to the frame of said closure member for 
holding them in close proximity one another. The frame, fixing member and connecting member are respectively made 
of the same or different shape-memory alloys with a shape recovery temperature of 30 to 37 °C. 
[0014] According to the present invention, there is provided a closure device for transcatheter operations, comprising: 
a flat closure member including a closure membrane made of a fabric or non-woven fabric of a bio-compatible material, 

15 and a fringing frame at the periphery of said closure membrane, said fringing frame being made of a shape-memory 
alloy with a shape recovery temperature of 30 to 37 °C; a fixing member for fixing said closure member to a tissue 
surrounding a defect aperture, said fixing member being approximately parallel to one plane of said closure member 
and adapted to be located on one side of said defect aperture so that said tissue is sandwiched between said fixing 
member and said closure member located on the opposite side of said defect aperture, said fixing member being made 

20 of a shape-memory alloy with a shape recovery temperature of 30 to 37 °C; and a connecting member fixed at one end 
to said fixing member and at the other end to the above-mentioned frame of said closure member for holding said closure 
member and fixing member in close proximity one another, said connecting member being made of a shape-memory 
alloy with a shape recovery temperature of 30 to 37 °C, said closure device being easily foldable at a temperature lower 
than the shape recovery temperature of said shape memory alloys. 

25 [001 5] In an embodiment of the present invention, the fringing frame, the fixing member and the connecting member 
may be formed in one united body. In this case, it is preferred to cover a joint portion of the connecting member and the 
fringing frame with a tubular covering member to prevent the fixing member from being reversed. 
[0016] Further, a base of the fixing member may be stitched to the closure membrane of the closure member with a 
thread so that the defect aperture is located in the central portion of the closure member when the defect aperture is closed. 

30 [Q017] In addition, the closure member may be provided with a grappling hole to make it easy to hold the closure 
device by the holding means of the catheter assembly. 

[0018] According to the invention, there is also provided a catheter assembly for use in combination with the occlusion 
device defined as above, comprising a sheath opened at both ends and being able to accommodate a folded closure 
device of claim 1 ; and, an operating rod provided at a distal end thereof with a holding means for releasably holding said 
35 closure device, said operating rod being insertable into said sheath from one end thereof under conditions of holding 
said closure device and being able to unsheathe said closure device through the opposite end of said sheath. 
[0019] In an embodiment of the present invention, it is preferred to constitute the holding means with an easily flexible 
linear member extending from the distal end of the operating rod in the axial direction thereof. 
[0020] The embodiment of the present invention will be explained below on the basis of the accompanying drawings. 

Fig. 1 is a plane view illustrating one embodiment of a closure device of the present invention; 
Fig. 2 is a plane view illustrating another embodiment of the closure device of the present invention; 
Fig. 3 is a plane view illustrating still another embodiment of the closure device of the present invention. 
Fig. 4 is a vertical section view illustrating one embodiment of a catheter assembly of the present invention. 
45 Fig. 5 is a view illustrating the closure device of Fig. 1 put in the catheter assembly shown in Fig. 4. 

Fig. 6 is an illustration of a percutaneous closure treatment employing the closure device and catheter assembly of 
the present invention. 

Fig. 7 is an illustration of a percutaneous closure treatment employing the closure device and catheter assembly of 
the present invention. 

so Fig. 8 is an illustration of a percutaneous closure treatment employing the closure device and catheter assembly of 

the present invention. 

[0021] Firstly, the explanation will be made on the closure device [C] for transcatheter operations of the present 
invention. 

55 [0022] As shown in Figs. 1 to 3, the closure device C of the present invention comprises an easily foldable closure 
member 1 , a fixing member 2 for fixing the closure member 1 to a tissue surrounding a defect aperture, and a connecting 
member 3 for holding the closure member 1 and the fixing member 2 in close proximity one another. The connecting 
member 3 is fixed at one end to the fixing member 2 and at the other end to the frame 12 of said closure member 1. 
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[0023] The closure member 1 is composed of a closure membrane 1 1 made of a bio-compatible material and a fringing 
frame 12 made of a shape-memory alloy with a shape recovery temperature of 30 to 37 °C at the peripheral portion of 
the closure membrane 1 1 . The closure member 1 , the fixing member 2 and the connecting member 3 may be formed 
in one united body. Also, the closure membrane 1 1 of the closure member 1 may be fixed to the base 21 of the fixing 

5 member 2 with a thread 5 passing through the central portion of the closure membrane 1 1 of the closure member 1 so 
that the defect aperture D is located at the central portion of the closure member 1 when the defect aperture D is closed. 
[0024] The closure member 1 is an easily foldable flat member and is preferably composed of the closure membrane 
1 1 made of fabrics or nonwoven fabrics of bio-compatible materials, and the frame 12 made of a shape-memory alloy 
with a shape recovery temperature of 30 to 37 °C and arranged on the peripheral portion of the closure membrane 1 1 . 

10 Although the closure member 1 may take any configuration, it is preferred for the closure member 1 to have a flat 
configuration which is easy to fold and analogous to a shape of the defect aperture D (generally, in a circle), such as a 
circular, hexagon, octagon and the like. However, the closure member 1 is not limited to these shapes. It is sufficient 
for the closure member 1 to have a size large enough to close the defect aperture D. In order to assure the closure of 
the defect aperture D, it is preferred to use the closure member 1 with a size of 1 .5 to 2 times the defect aperture D. 

is [0025] Further, the closure member 1 may be provided with a hole 4 to make it easy to hold the closure member with 
the holding means of the catheter assembly mentioned below. 

[0026] As the biocompatible material for closure membrane 11, there may be used polyesters such as polyethylene 
terephthalate; polyolefins such as polyethylene and polypropylene; polyamides such as nylon 6 and nylon 66; fluoro- 
plastics such as polytetrafluoroethylene and polyvinylidene fluoride, chlorine-containing resins such as polyvinyl chloride 
20 and polyvinylidene chloride; polyurethane; semisynthetic resins such as cellulose plastics; natural fibers; or the like. 
These materials may be used in the form of fabrics, nonwoven fabrics, films, porous sheets, or their composites. 
[0027] The frame 12 is made of a shape-memory alloy having a shape recovery temperature of 30 to 37 °C in the 
form of a line or wire. Preferred shape-memory alloys generally include Ni-Ti alloys, Cu-Zn-AI alloys, Cu-AI-Ni alloys 
and the like. 

25 The fixing member 2 for fixing the closure member 1 to the tissue surrounding the defect aperture D is a member to be 
located on one side of the tissue surrounding the defect aperture D to sandwich the tissue between the fixing member 
2 and the closure member 1 located on the opposite side of the tissue surrounding the defect aperture D. The fixing 
member 2 is made of a shape-memory alloy similar to that of the frame 1 2 in the form of an estoile composed of a base 
21 and plural arms 22 (generally, two to four elements) extending radially from the base 21 in one plane. The fixing 

30 member 2 is fixed to the connecting member 3 so that the arms 22 are approximately parallel to the plane of the closure 
member 1 . The connecting member 3 may be united with the fixing member 2 by suitable connecting means such as 
welding. In this case, the connected portion between the connecting member 3 and the fixing member 2 is preferably 
covered with and fixed by a covering member 31 so as to prevent the fixing member 2 from reversing its course. 
[0028] The connecting member 3 is generally made of the same shape-memory alloy as that used for the frame 1 1 

35 and fixing member 2 in the form of a slender linear member, and fixed at its one end to the closure member 1 and at 
the opposite end to the fixing member 2 to hold them in close proximity one another. In order to hold the fixing member 
2 substantially parallel to the plane of the closure member 1 , the connecting member 3 is arranged in approximately 
parallel to the plane of the closure member 1. 

[0029] In use, the connecting member 3 is folded first together with the closure member 1 and the fixing member 2 
40 folded in the longitudinal axis of a sheath 6 mentioned below, and then inserted into the sheath 6 of a catheter assembly 
A shown in Fig. 4. During passage of the closure device through the sheath 6, the frame 12, fixing member 2 and 
connecting member 3 are heated to their recovery temperature by the blood, but they are kept in the folded condition 
by the sheath as shown in Fig. 5. When the frame 12, arms 22 and connecting member 3 are pushed out of the sheath 
6, they are allowed to recover respective original shapes so that the tissue surrounding the defect aperture D is sandwiched 
« between the closure member 1 and fixing member 2. 

Next, explanation will be made on the catheter assembly A of the present invention. 

[0030] As shown in Fig. 4, the catheter assembly A of the present invention comprises a sheath 6 and an operating 
rod 7 for introducing the aforesaid closure device C into the operation site through the sheath 6 to close the defect 
aperture D with the closure device. 

so [0031] The sheath 6 is a tubular member opened at both ends thereof and has a lumen 61 for holding the folded 
closure device C therein and for movably holding the operating rod 7. The sheath 6 is provided at its proximal end with 
a connector 62 having a port 621 for insertion of the operating rod 7, and a stepped through-hole composed of a small- 
sized portion 623 and a large-sized portion 624 provided coaxially with the small-sized portion 623. 
[0032] The connector 62 is provided with hemostatic means (e.g., a hemostatic valve) for preventing the blood from 

55 leakage during the operations, and a lateral tube 64 for infusion of heparinized physiological saline to prevent coagulation 
of blood during the operations. The hemostatic means used in this embodiment is composed of a gasket or packing 63 
having a through-hole provided in a central part thereof. The packing 63 is set in the large-sized portion 624 and forced 
against stepped portion 625 of the connector 62 by a bolting member 622 having a through-hole at the central portion 



4 



EP1 013 227 B1 



thereof. 

[0033] As a material for the sheath 6, there may be used any one of the materials selected from the group consisting 
of fluoroplastics such as polytetrafluoroethylene; synthetic resins such as polypropylene and polyethylene, polyesters, 
polyurethane; and meshed or coiled stainless steels (e.g., SUS 304). 

[0034] The operating rod 7 is comprised of a rod portion 71 , a holding means 72 provided at a distal end of the rod 
portion 71 for releasably holding the closure device C, and a handle 73 for manipulating the operating rod 7 by hand. 
By manipulating the operating rod, the folded closure device C held by the holding means 72 is inserted into the sheath 
6 and then pushed out of the opposite end of the sheath 6. 

[0035] The holding means 72 is preferably made of an easily flexible linear member extending in the axial direction 
of the operating rod 7. In this case, a material for the rod portion 71 may be the same material as those used for the 
sheath 6. As a material for the holding means 72, it is preferred to use an easily flexible elastic material such as, for 
example, metals such as stainless steels and brasses; flexible plastics such as polypropylene and polyester; super 
elastic alloys and the like. Preferably, as shown in Fig. 4, the holding means 72 is turned at its proximal portion 721 to 
form an annular portion that makes it easy to inflect the holding means. 

[0036] The holding means 72 is turned to hold the closure device C and then inserted into the sheath 6. When the 
closure device C is pushed out of the sheath 6 by operating the operating rod 7, the holding means 72 is returned to its 
original shape extending in the axial direction of the operating rod 7 since the holding means 72 is made of an elastic 
material. Thus, the closure device C is released from the holding means 72. 

[0037] Next, the use of the catheter assembly A of the present invention will be explained making reference to Figs. 

5 to 8 which show a series of procedures in percutaneous closure treatment employing the closure device and catheter 
assembly of the present invention. 

[0038] First of all, the holding means 72 of the operating rod 7 is passed through a part of the closure membrane 1 1 
adjacent to the frame 12 of the closure device C. Then, the closure device C is folded as shown in Fig. 5 (the fixing 
member 2 and the connecting member 3 are inflected in the longitudinal direction) and then insert into the sheath 6. In 
this case, the holding means 72 is inserted into the sheath 6 under the condition of being inflected in the direction of the 
handle 73 to hold the frame 1 2 of the closure device C. 

[0039] Next, the catheter assembly A is inserted into an elongated sheath (not illustrated in the figures) previously 
introduced in a right atrium through a femoral vein of a right leg, to introduce the distal end of the sheath 6 into the right 
atrium. After the distal end of the catheter assembly A is protruded from the defect aperture D of the interatrial septum 
into the left atrium through, the fixing member 2 of the closure device C is pushed out into the left atrium by pushing the 
operating rod 7. Simultaneously therewith, the fixing member 2 recovers its shape and returns to its original state parallel 
to the closure member 1 , so that the fixing member 2 becomes impossible to pass through the defect aperture D (Fig. 6). 
[0040] The catheter assembly A is then pulled backward so that its distal end is located in the right atrium. By further 
pushing the operating rod 7 into the sheath 6, the closure member 1 of the closure device C is pushed out of the sheath 

6 in the right atrium and then recovers its unfolded original shape (cf. Fig.7). The operating rod 7 is further pushed into 
the sheath 6 (If necessary, with the sheath 6 being pulled back.) to protrude the holding means 72 from the sheath 6. 
As soon as the holding means 72 is wholly protruded from the sheath 6, it returns to its original shape, i.e., the shape 
extending in the axial direction of the rod portion 71 , thereby disengaging the closure device C. Simultaneously therewith, 
the recovered closure member 1 is pulled toward the fixing member 2 by elasticity of the frame 12 and connecting 
member 3 so that the tissue surrounding the defect aperture D is sandwiched between the closure member 1 and the 
fixing member 2 to close the defect aperture D(cf. Fig.8). Thus, the operation is finished. 

[0041] As will be understood from the above description, a defect aperture is closed easily and infallibly through the 
closure device and catheter assembly for transcatheter operations of the present invention. In addition, the adhesion of 
thrombus to a closure device, the problem with the use of a closure device of the prior art, can be kept down to minimum 
therethrough. Also, the closure device can be easily withdrawn from the site even if disembarrassment or dislodgement 
of the closure device had taken place. 



Claims 

1 . A foldable closure device for transcatheter operations, comprising: 

a closure member (1), including a closure membrane (11) made of a fabric or a non-woven fabric of a bio- 
compatible material, and a frame (12) at the periphery of said closure membrane, said frame being made of a 
shape-memory alloy with a shape recovery temperature of 30 to 37 °C; 

a fixing member (2) for fixing said closure member (1 ) to a tissue surrounding a defect aperture (D), said fixing 
member (2) being approximately parallel to one plane of said closure member (1) and adapted to be located 
on one side of said defect aperture (D) so that said tissue is sandwiched between said fixing member (2) and 
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said closure member (1) located on the opposite side of said defect aperture, said fixing member being made 
of a shape-memory alloy with a shape recovery temperature of 30 to 37 °C; and 

a connecting member (3) fixed at one end to said fixing member (2) and at the other end to the above-mentioned 
frame of said closure member (1 ) for holding said closure member (1 ) and fixing member (2) in close proximity 
5 to one another, said connecting member (3) being made of a shape-memory alloy with a shape recovery 

temperature of 30 to 37 °C. 

2. The closure device according to Claim 1 , wherein the frame (1 2) of the closure member (1 ) is united with said fixing 
member (2) and said connecting member (3). 

10 

3. The closure device according to claim 2, wherein a connected portion of said fixing member (2) and said connecting 
member (1) is covered with a tubular covering member (31). 

4. The closure device according to any one of claims 1 to 3, wherein a base of the fixing member (2) is fixed to the 
is closure membrane (1 1 ) of the closure member (1 ) with a thread (4). 

5. The closure device according to any one of claims 1 to 4, wherein the closure member (1 ) is provided with a hole. 

6. A catheter assembly comprising; 

20 

a sheath (6) having openings at both ends 

an operating rod (7) provided at a distal end thereof with a holding means (72) for releasably holding said closure 
device, said operating rod (7) being insertable into said sheath (6) from one end thereof under conditions of 
holding said closure device and being able to unsheathe the closure device through the opposite end of said 
25 sheath (6), and a folded closure device of any one of claims 1 to 5. 

7. The catheter assembly according to claim 6, wherein said holding means (72) is made of an easily flexible linear 
member extending from the distal end of the operating rod in the axial direction thereof. 

30 

Patentanspruche 

1. Faltbare Verschlulivorrichtung fur Transkathetereingriffe mit: 

35 einem Verschluliteil (1 ) mit einer Verschlulimembran (11) aus einem Gewebe Oder einem Textilverbundstoff 

(Oder Vliesstoff) aus einem biokompatiblen Material und einem Rahmen (12) am Umfang der Verschlulimem- 
bran, wobei der Rahmen aus einer Formgedachtnis-Legierung mit einer Formgedachtnis-Temperatur von 30 
bis 37°C hergestellt ist; 

einem Fixierteil (2) zum Fixieren des Verschluliteils (1 ) an einem Gewebe, das eine Defekt-Apertur (D) umgibt, 
4 ° wobei das Fixierteil (2) annahernd parallel zu einer Ebene des Verschluliteils (1) ist und auf einer Seite der 

Defekt-Apertur (D) angeordnet werden kann, so daft das Gewebe zwischen dem Fixierteil (2) und dem Ver- 
schluliteil (1 ), das sich auf der gegenuberiiegenden Seite der Defekt-Apertur befindet, sandwichartig angeordnet 
ist, wobei das Fixierteil aus einer Formgedachtnis-Legierung mit einer Formgedachtnis-Temperatur von 30 bis 
37 °C hergestellt ist; und 

45 einem Verbindungsteil (3), das mit einem Ende an dem Fixierteil (2) und mit dem anderen Ende an dem vor- 

stehend erwShnten Rahmen des VerschlulMeils (1) fixiert ist, um das Verschluliteil (1) und das Fixierteil (2) in 
enger Nachbarschaft zueinander zu halten, wobei das Verbindungsteil (3) aus einer Formgedachtnis-Legierung 
mit einer Formgedachtnis-Temperatur von 30 bis 37 °C hergestellt ist. 

so 2. Verschlulivorrichtung nach Anspruch 1, wobei der Rahmen (12) des Verschluliteils (1) mit dem Fixierteil (2) und 
dem Verbindungsteil (3) vereinigt ist. 

3. Verschlulivorrichtung nach Anspruch 2, wobei ein verbundener Abschnitt des Fixierteils (2) und des Verbindungsteils 
(1) mit einem rbhrenformigen Hullteil (31) umhullt ist. 

55 

4. Verschlulivorrichtung nach einem der Anspruche 1 bis 3, wobei eine Basis des Fixierteils (2) an der 
Verschlulimembran (11) des Verschlufiteils (1) mit einem Faden (4) fixiert ist. 
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5. Verschluftvorrichtung nach einem der Ansprtiche 1 bis 4, wobei das Verschluftteil (1 ) mit einem Loch versehen ist. 

6. Katheteranordnung mit: 

s einem Schaft (6) mit Offnungen an beiden Enden; 

einem Fuhrungsstab Oder -draht (7), der an seinem distalen Ende mit einer Halteeinrichtung (72) zum ISsbaren 
Halten der Verschluftvorrichtung versehen ist, wobei der Fuhrungsstab (7) von seinem einen Ende in den Schaft 
(6) unter den Bedingungen einfiihrbar ist, daB die Verschlulivorrichtung gehalten wird, und die Verschlulivor- 
richtung durch das entgegengesetzte Ende des Schafts (6) hinausgeschoben werden kann, und 

1 <> einer gefalteten Verschlulivorrichtung nach einem der Anspruche 1 bis 5. 

7. Katheteranordnung nach Anspruch 6, wobei die Halteeinrichtung (72) aus einem leicht flexiblen geraden Teil besteht, 
das sich vom distalen Ende des Fuhrungsstabs in seiner axialen Richtung erstreckt. 

15 

Revendications 

1 . Dispositif de fermeture pliable pour les operations de trans-cathetisme, comprenant: 

20 un element de fermeture (1 ) comprenant une membrane de fermeture (11) realisee avec un tissu ou un tissu 

non tisse d'un materiau biocompatible et un chassis (12) au niveau de la peripherie de ladite membrane de 
fermeture, ledit chassis etant realise avec un alliage a memoire de forme avec une temperature de recouvrement 
de forme de 30 a 37°C ; 

un element de fixation (2) pour fixer ledit element de fermeture (1) sur un tissu entourant une ouverture de 
25 defaut (D), ledit element de fixation (2) etant approximativement parallele a un plan dudit element de fermeture 

(1) et adapte pour etre situe d'un cdte de ladite ouverture de defaut (D), de sorte que ledit tissu est pris en 
sandwich entre ledit element de fixation (2) et ledit element de fermeture (1) situe du cote oppose de ladite 
ouverture de defaut, ledit element de fixation etant realise avec un alliage a memoire de forme avec une 
temperature de recouvrement de forme de 30 a 37°C ; et 
30 un element de raccordement (3) fixe au niveau d'une extremite sur ledit element de fixation (2) et au niveau de 

I'autre extremite sur le chassis mentionne ci-dessus dudit element de fermeture (1 ) pour maintenir ledit element 
de fermeture (1 ) et ledit element de fixation (2) en etroite proximite I'un de I'autre, ledit element de raccordement 
(3) etant realise avec un alliage a memoire de forme avec une temperature de recouvrement de forme de 30 
a 37°C. 

35 

2. Dispositif de fermeture selon la revendication 1, dans lequel le chassis (12) de I'element de fermeture (1) est 
assemble audit element de fixation (2) et audit element de raccordement (3). 

3. Dispositif de fermeture selon la revendication 2, dans lequel une partie raccordee dudit element de fixation (2) et 
40 dudit element de raccordement (1 ) est recouverte avec un element de recouvrement tubulaire (31 ). 

4. Dispositif de fermeture selon Tune quelconque des revendications 1 a 3, dans lequel une base de I'element de 
fixation (2) est fixee sur la membrane de fermeture (1 1 ) de I'element de fermeture (1 ) avec un filetage (4). 

45 5. Dispositif de fermeture selon I'une quelconque des revendication 1 a 4, dans lequel I'element de fermeture (1 ) est 
prevu avec un trou. 

6. Ensemble de catheter comprenant : 

50 une gaine (6) ayant une ouverture (5) aux deux extremites ; 

une tige de commande (7) prevue au niveau de son extremite distale avec des moyens de support (72) pour 
supporter de maniere amovible ledit dispositif de fermeture, ladite tige de commande (7) etant inserable dans 
ladite gaine (6) depuis son extremite dans des conditions de support dudit dispositif de fermeture et pouvant 
faire sortir le dispositif de fermeture de la gaine a travers I'extremite opposee de ladite gaine (6) et un dispositif 

55 de fermeture plie selon I'une quelconque des revendications 1 a 5. 

7. Ensemble de catheter selon la revendication 6, dans lequel lesdits moyens de support (72) sont realises avec un element 
lineaire facilement flexible s'etendant a partir de I'extremite distale de la tige de commande dans sa direction axiale. 
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Fig. f 
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Fig. 2 
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Fig. 4 
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Fig. 5 
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Fig . 7 
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Fig. 8 
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